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Geographic & Model OrientationGeographic & Model Orientation

Courtesy of  USFWS
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SJR Salmon TrendSJR Salmon Trend
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Pre & Post Drought ComparisonPre & Post Drought Comparison
Pre & Post Drought Comparison
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Pre & Post Drought Wet YrsPre & Post Drought Wet Yrs
Pre & Post Drought Comparison--Wet Yrs
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VNS & SJR VNS & SJR TribTrib FlowFlow

Update if time allows

Combined SJR East-side Tributary Flow to Vernalis Flow (Average April & May)
1950 to 2005 (VNS Q < 10,000)
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Role of Role of TribTrib Spring FlowSpring Flow
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Tuolumne River Smolts vs. FlowTuolumne River Smolts vs. Flow
1998 1998 –– 2005 (Preliminary Data)2005 (Preliminary Data)

R2 = 0.83
P = 0.05
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Tuolumne River Smolts vs. FlowTuolumne River Smolts vs. Flow
1998 1998 –– 2005 (Preliminary Data)2005 (Preliminary Data)

R2 = 0.81
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Tuolumne River Adults vs. Smolts Tuolumne River Adults vs. Smolts 
1998 1998 –– 2003 (Preliminary Data)2003 (Preliminary Data)
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0

5,000
10,000

15,000

20,000
25,000

30,000

35,000

40,000
45,000

50,000

0 50,000 100,000 150,000 200,000

Smolt Outmigrants

A
du

lt 
R

ec
ru

its



1212

Tuolumne River Adults vs. Smolts Tuolumne River Adults vs. Smolts 
1998 1998 –– 2003 (Preliminary Data)2003 (Preliminary Data)

R2 = 0.93
P = 0.05
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NonNon--Flow ParametersFlow Parameters
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Stock-Recruit Relationships
1983-2003
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SJR Salmon & Ocean HarvestSJR Salmon & Ocean Harvest
Ocean Harvest & SJR Escapement (Log Transformed)

(1967-2004)
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SJR Salmon & Ocean HarvestSJR Salmon & Ocean Harvest
Cumulative Chinook Passage: Stanislaus River Weir
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Spawning Habitat Quantity

R2 = 0.1665
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Delta Exports & SJR SalmonDelta Exports & SJR Salmon
Delta Exports vs Escapement (2.5 Yrs)

R2 = 0.21
P = 0.05
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SJR Salmon & Delta ExportsSJR Salmon & Delta Exports
Delta Exports vs Escapement (2.5 Yrs)

Data Log Transformed (Base 10)
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VNS Flow & SJR SalmonVNS Flow & SJR Salmon
Spring Vernalis Flow vs Escapement (2.5 Yrs)

Data Log Transformed (Base 10)

R2 = 0.38
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Exports & Adult CohortExports & Adult Cohort
Exports & Vernalis Flow vs Adult Cohort Production
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E:I Ratio & SJR CohortE:I Ratio & SJR Cohort
Export:VNS Q Ratio & SJR Cohort

Log Base 10 Transformation

R2 = 0.63
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SJR ModelSJR Model

Role of Spring Flow & ProductionRole of Spring Flow & Production
Parameters (what’s in & out)Parameters (what’s in & out)
–– FlowFlow
–– HarvestHarvest
–– ExportsExports
–– Spawning habitatSpawning habitat

StructureStructure
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Model ScenariosModel Scenarios

How might EWA H20 be used?How might EWA H20 be used?
–– Drier SJR WY Types (C, D, BN)Drier SJR WY Types (C, D, BN)

Extend VAMP windowExtend VAMP window
Increase VAMP magnitudeIncrease VAMP magnitude
Do bothDo both
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Model Scenario ResultsModel Scenario Results

Magnitude 3200 Magnitude 3200 Magnitude 3200
4450 2 4450 74 4450 7
5700 3 5700 149 5700 7
7000 5 7000 226 7000 8

Duration 30 Duration 30 Duration 30
40 6 40 31 40 70
50 10 50 63 50 67
60 12 60 93 60 56

Both 3200 (30) Both 3200 (30) Both 3200 (30)
4450 (40) 7 4450 (40) 130 4450 (40) 22
5700 (50) 14 5700 (50) 310 5700 (50) 20
7000 (60) 21 7000 (60) 545 7000 (60) 17

Notes: Fish #'s are multiplicative (2 = two times more production)

Fish Water (TAF) Fish/TAF
Model Results Summary
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Flow RecommendationsFlow Recommendations
Extend WindowExtend Window
–– Does not complicate VAMP experimentDoes not complicate VAMP experiment
–– Late better than earlyLate better than early
–– All All tribstribs better than one better than one tribtrib

Increase MagnitudeIncrease Magnitude
–– VAMP allows for changeVAMP allows for change
–– Options:Options:

One One tribtrib for all time periodfor all time period
Combo of Combo of tribstribs

Benefits would occur with a late, but Benefits would occur with a late, but 
lower than VAMP level, releaselower than VAMP level, release
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ConclusionsConclusions

Duration > MagnitudeDuration > Magnitude
Late > EarlyLate > Early
Apr. 1 to May 31 windowApr. 1 to May 31 window
HORB in assumedHORB in assumed
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EWA & Regulatory ActionsEWA & Regulatory Actions

SWRCBSWRCB
–– Delta PlanDelta Plan

New New MelonesMelones ROPROP
FERCFERC
–– TuolumneTuolumne

RWQCBRWQCB
–– TMDLTMDL
–– Basin PlanBasin Plan
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QuestionsQuestions
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NonNon--HORB SurvivalHORB Survival
South Delta Salmon Smolt Survival

Based on Absolute Survival w ith Mossdale Releases and Inland Recoveries
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NonNon--HORB Q & EscapementHORB Q & Escapement
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NonNon--HORB Q & BY CohortHORB Q & BY Cohort
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CalibrationCalibration
SJR Vernalis Fall-Run Chinook Salmon Escapement 1967 to 2000
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SJR Tributary EscapementSJR Tributary Escapement
SJR Average Salmon Production (1970-2005)
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Model Input (“knobs”)Model Input (“knobs”)

Regression VariablesRegression Variables
Age CompositionAge Composition
HORB In/OutHORB In/Out
HORB Years/DurationHORB Years/Duration
Flow Magnitude/DurationFlow Magnitude/Duration
Use of Hatchery ProductionUse of Hatchery Production
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Model OutputModel Output

Water: Water: 
Additional water (AF) by year and Additional water (AF) by year and 
water year type for VNS and water year type for VNS and TribsTribs

Salmon:Salmon:
Escapement for SJR and Escapement for SJR and TribsTribs by year by year 
and water year typeand water year type
Replacement ratioReplacement ratio
Hatchery Augmentation  Hatchery Augmentation  
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Model AssumptionsModel Assumptions

Adult salmon population Adult salmon population 
trend not substantially trend not substantially 
influenced by noninfluenced by non--flow flow 
factors  factors  (Harvest, Pumps, Stock (Harvest, Pumps, Stock 
density)density)
SmoltSmolt stage predominates stage predominates 
adult cohort abundanceadult cohort abundance
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ResultResult

W 15000 70
AN 10000 60
BN 7000 50
D 5500 40
C 4000 30

Spring Flow Levels

Water 
Year Type

Vernalis 
Minimum 

Flow
Window 

Days
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Ocean HarvestOcean Harvest


